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CHAPTER I
INTRODUCTION

The peysician, in his ever search far additional knowledge, and this end in view, this thesis is presented in the belief
that herein he may find some f acts vrhich will aid him in the pursuit of his professional duties.
This paper bas been made as complete as possible, believing that any one interest in this field or particular neoplastic disease, may find specific information which will be a
definite aid to him.
I have attempted to cover the subject of retinoblastoma,
in all the various fields and to correlate them in one complete

picture.
Research workers and their reports in literature,
available in the English language, have been covered and their
contributions recorded herein.

It has been impossible for me

to abstract the informatim concerning the t opic in German and
French languages, but some of the more important foreign articles
that have been cited by authors, are included in the bibliography
for those that are more fotunate and can gleam the added knowledge.

l

CHAPTER II
DEFINITION

Retinoblastome. is a malignant intra-ocular neoplasm
generally found in infancy, which originates in the retina.

It

is characterized in its early stages by "amaurotic cat's eye
reflex" and associated with a subjective irritatim sensation
expressed by rubbing of the eye in the young child.

After a

period of intra-ocular growth, the tumor leads through to increased pressure to ectasia (1ess frequently to iridocyclitic precess with temporary shrinkage of the eyeball), piercing the
eyeball, with a constant tendency to local. rel.apses and metastases, until finally it causes the death of the patient in
two to three years, unless amenable to adequate therapy.
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CHAPTER III
HISTORY

THE HISTORY OF OHHTHALMIC PROGRESS
The history of tbe medical sciences is very interesting in that the theories and etc. had their beginning in superstition, necromancy, theurgy, and magic.

In the study of pphtha.1-

mology the first glimmer of reason and common sense and treatment
of diseases of the eye began in ancient Babylonia-Assyria, our

first works recorded of these matters being discoverable in an
ancient Babylonian-Assyrian law book, the Code of .Hammurabi.
Norris and Oliver (81)
Hippocrates, in the fifth century B.

c.,

a Greek

physician, made the earliest records of p.irely scientific ophtba.1mology.

He was not so striking a figures in the field of ppbth-

almology as he was in the field of general peysician and avge:am~
However, he was far in advance in this field than any of those
that had preceded him.
He believed the eye to be enclosed in a series of three
membranes and containing transparent humors or liquids.

The optic

nerve bad been described by Alcm.eon before the time of Hippocrates.

However, he did not understand its function or that of

the retina.

Hippocrates believed the brain to be a large gland,

a "humor" factory.

Two of seven "corrupt" or injurious humors

were responsible for various pathological phenomena in the eye.
The third was responsible for the "ophtha.lmias", and the sixth
in some mysterious way, accounted for disturbances of vision
without ophthaJmia.

In the term "ophtha]rnia" he included what
5

we call conjunctivitis, blennorrhea, and trachoma.
Berens(') goes on in this section on history in
discussion of various other men as Aul.us Cornelius, Eelsus,
Galen,, Aetius of Amida, Halaf at-Tuluni, Rhazes, Anmar, Al.hazen,
and Constantinus Africans.
Felix Pater {1556-1614) showed that the retina was
the essential portion of the visual apparatus.
Many of these historical figures are mentioned in
this paper to give a basic idea as to the rate of advancement and
their contributions, which made possible the diagnosis and treatment of retinoblaetooia.
Garrison {57) states that Al.brecht van Graefe in 1866
developed the linear incision for the removal of cataracts.
Joseph Beer described the operation of iridectomy in 1805.

The

roentgen ray was discovered by Roentgen in 1895 and this therapy
will later play a major role in this thesis.
Hermann Helmholtz in 1850 invented the ophtbalmoscope,
which is a very essential instruaant in the diagnosis and for the
evaluation of response to therapy in neoplastic diseases of the
retina.

Babbage in 1847 had a much better instrument then Helm-

holtz, but Thanas Wharton Jones, the celebrated operator of the
world, reported against it and so he did not mention his instrument publicly until 1854.
Ruete in 1852 invented the indirect method of ophtbalmoscopy, the rotary disk lens was added by Rekoss in 1852,
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Ephens in 185! introduced the silver mirror with a center hole ,
and Dennet of New York the electric illumination.

Many of these

men have far more advancements to their credit in the field of
ophthamology then recorded here.

EARLY WORKERS ON RETINOBLASTOMA
Norris and Oliver (81) state that there is no doubt
that gliomata has occurred in the course of the past centuries
and have been observed and treated. Yet the descriptions are so
imperfect and confusing that is impossible to state in which cases
the condition as understood now was seen.

SUch cases are report-

ed by Pavius, Fabriccies, Hildanus, Tulpius, Muase and others ,
and by them it was called fungus oculi, excrescentia fungosa, exophthalmia fungosa, tumor cancrosus, cancer, and etc.
The case seen by Bartholinus in 1665 maybe concluded
with moderate certainty to have been one of glioma .

He advised

the removal of the grOO'th with the eye, "ne per nerves vitium ad
cerebrum perveniret" .

Bartley (8) wrote in his article that the

first authentic record of a case of glioma retinae was written by
Hayes in 1767 at the close of the period of the Renai ssance.
With the beginning of the nineteenth century examples
have been found in literature which can with more certainty be
looked upon as gliomata, and it is the merit of Hirschberg (48)
in 1869 to have sifted them.

He had the opportunity to examine

specimens of classical growths of old times, perserved by

5

Johannes Muller in Berlin Museum, and fran von Graefe's clinic
and his own practice.
Norris and Oliver (81) report that in 1800 Burns
termed such tumors fungus medullaris.

Abernetb;y named them med-

ullary sarcomta, while Maunou made a distinction between fungus

medullaris and fungus haematodes.
O'Connor (82) states that Wardrop in 1809 with review
and study of seventeen cases "wrote t~ first accurate and many
years the best clinical and most scientific description of the
disease.
character;

He dealt extensively with metastatic and malignant
(1) of growth and glandular affections; (2) advised

and practiced early removal of the tumor".
Norris and Oliver (81) wrote that Lamnec in 1819 introduced the term encephaloid or encephalanata, which was accepted at that time by Sichel, Robin, and most French physicians.
Secoy (96) records that Beer in 1819 was the man who
described the well-known reflex coming from the affected eye as
an "amaurotic cat's eye".
Knapp in 1829 wrote a book on intra-ocular tumors in
which he dealt extensivly with glioma retinae.
O'Connor (82) states that Virchow and von Graefe in
1853 dealt exhaustively with the clinical. and pathological work
and made frequent references to work of Wardrop, which attests
Virchow•s regard for him and his works.
Secoy (96) believe that Robin in 1854 gave the first
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accurate histological description of this particular neoplastic
growth.

Knapp in 1828,

Ge.ma in 1866, Hirschberg (48) in 1869,

Da

and Wintersteiner (120) in 1897 wrote extensive and scientific
works concerning the tumor.
In Rand's (88) report Flexner (55) in 1891 described

in detail a type of retinoblastoma termed the neuro-epitheliuma.

TERMINOLOGY

E. Trea.cber Collins (14) in 1895 stated that sixty
yea.rs prior to this date there had been little attention passed
on the natural history of the growth and so consequently it has
been termed many descriptive phrasesi

In Bartley's (8) article it is made known that Virchow
in 1864 gave the term glioma retinae which remained attached to
this type of tumor until just recently.

He interpreted this neo-

plasm as a growth of glia tissue.
Some of the various terms that have been used a.re sarcoma, melanotic sarcoma (when containing blood pigment), medullary sarcoma, round-cell sarcoma, gliana malignum retinae, medullary neuroma, retinoma, neuroma, neuroma ganglionare, neurocytoma, neurablastoma, cylindro-glima retinae, glioma, neurocellular sarcoma retina, angiosarcana, and many obher combinations.
Jackson(54) places the responsibility of so maey and
different terms upon Virchow, who, he states, "erroneously named
this disease gliana of the retina.
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There is no evidence available

to show that Virchow bad ever seen a clinical case of this disease, or ever bad made a necropsy of one, or had read the literature, than extant, telling of its clinical course.

Evidences of

his error soon appeared in the literature,because what other
scientific men saw did not agree with his description.,and to find
a rational. explanation a new crop of names appeared".

O'Connor (82)

and Iwanoff (52) also feel that this term given by the eminent

Virchow in 1864 was a misnomer.
Norris and Oliver (81) describe and give descriptive
terms to the tumor as to its direction of projection.

I£ it ex-

tended into the vitreous humor it was called glioma endophytum,
if backward into the sub-retinal space, glioma exophytum.
According to Jackson (54) retinoblastoma was chosen by
Verhoeff (116) and approved by the canmittee of American Ophthalmological Society in 1925. It is a word that is descriptive of
the condition and the root of the word canbination gives it a definite meaning.

The retina is derived fram Latin and blastos

"meaning gra."l'th of germ cells" from the Greek.
Many writers both Americans ~d those abroad still cling

to the terminology of
phase such as that.

11

glioma. of the retina" or so.me related

As will be discussed later, we find that this

term cannot be used inclusively of all the neoplastic diseases

of the retina. As a rule most of the scientific writers use the
term retinoblastoma to include all the various types that have their
originate in the retina of the eye.
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CHIPTER IV
ETIOLOGY

GENERAL ETIOLOGICAL AGENTS AND FACTORS
As it is the aim of all scientific research workers and

WDiters to find a definite organic or physical basis for the causation of a definite pathological entity, I have strived to do the
same.

However, I am at loss, when the discussion is carried to the

etiological agents and factors involved in the basis of neoplastic
growth.
There seems to be certain number of factors which predispose to a cancerous growth.

Heredit:)u-y factors are the dom-

inant issue in this paper, because of the age of the patient, and
the various other factors are not involved.

The other factors of

advanced age, region, injury, irritation, sex, infection, animal
parasites and gra.vth with no definitely known factors.

Eggers (26,

27, 28, and 29)

Various theories have been brought forth as an explanation of the rapid and destructive growth of the tissue affected.
Simon Flexner (35) in 1891 brought forward the Cohnheim 1 s theory
on neoplastic growths as being

of importance in retinoblastoma.

"In the early stages of embryonic development more cells are produced than are required for building up the ,i?art concerned, so that
there remains unappropriated quantity of cells, they maybe very
few in number, which, owing to their embryonic character, are
endowed with a marked capacity for proliferation.

The new-born

infant brings with it into the world, not the tumor, but merely
the super-abundant cell-material, and fran the latter, if ciruum-
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stances be favorable, a tumor may grow later on".

In support of

this view are to be regarded the congenital nature and early development of tumors, their atypical structure, their hereditary
tendencies, their occurrence in situations in which,during the
development of the embryo, considerable complexity exists, and
their frequent primary multiplicity.

Many

research workers have

found cells of embryonic type in post-fetal l.ife.

SPECIFIC PREDISPOSING FACTORS
Ewing (52) states that the embryonal structure accords
with the congenital origin.

The exact nature of the embryogenic

disturbance can only be surmised, while its cause is entirely obscure.
Hilfreich (45), Ginzberg (58), and Salzmann (91) have
several times found the tumor associated with other ocular deformities, as micropbtha.lmos or Eisenlohr (50) persistent embryonal vessels in the lens.

There is some evidence for the heredity origin of the
tumor as some authors have recorded several cases in which the disease bas occurred in blood relation.

An

hereditary element

may

possibly be traced in the cases of Steinhaus (107) in which several first cousins were victims of the disease.

Gi:iffith (40 and

41) in 1917 records where the tumor caused the death of three out
of five living children in one family.

In another family of

three living children all of them suffered from retinoblastoma

LO

were treated and alive ten to thirteen years after.

He definite-

ly states that the lesioos were typical examples of retinoblastoma, however, there EE& no known microscopic pathological report was given.

He states that transmitted glioma of the retinae

is a rare occurrence and that all cases should be put on record.
Davis (19) reports of retinoblastoma occurring in two members
of the same family ••

Snell (100 and 102) reports of two members of the same
family having the growth with no family history of the tumor.
Marshall (72) records two children in same family with the pathology.

He also cites that Fuch's had two children in same family

with only a unilateral affection in each.

Sec~ (96) reports that

De Gouvea cited a father, who bad an eye removed for retinoblastoma
and two of his children died of the disease.

Also Berrisford (10)

of a father who was affected with the disease and recovered and bis
daughter with eight children, four of whan died of retinoblastoma
before they were three years old.

Letchworth (70) describes of

four children in one family that were vicitims of the neoplasm,
whose father had an eye with retinoblastoma enucleated when he
was two years and three months of age.
The hereditary factor as being a cause has been experiment with1by the breeding of enormous numbers of mice, who will
transmit the neoplastic growths from one generation to the other.
Jackson (54) states that the familial character of retinoblastoma,
its occurrence in several or all the children of certain parents,
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its appearance in successive generations of a family, either
by direct descent or in collateral branches, speaks strongly for
its intrinsic origin and harmonizes well with an lntrsinic
specific factor.

The specific factor produced by cancer cells,

is an essential agent, through the infl.uence of which cancer
cells ~re enabled to invade new cell territory and overcane the
resistance of normal tissue and maintain metastases.
Various writers have made exhaustive studies and reports
by collecting all cases reported as to the frequency of the disease among patients who attend eye clinics, sex, whether affection
unilateral or b½lateral and their porportion, and age when growth
first noted.

The authors who have done most of this work are

Hirschberg (48), Vetsch (ll8), Lukowicz (71), Knapp (60), Lawford
and Collins (67), Marshall (72), Wintersteiner (120), Berrisford
(10), Owen (85), Adam (1), and Davenport (18). This series totals
approximately eight hundred and nineteen.

It is inclusive from

1869 to 1924.

TABLE RELATIVE PROPORTION OF SEXES
Authority
Males
Hirschberg
57
Vetsch
ll
Lukowicz
11
Knapp ,
6
Lawford&Collins 50
15
Marsball
Wintersteiner 221
Owen
15
50
Adam
Berrisford
22
16
Davenport
414
Totals

-

Females
24
ll

15
l
27
17

208

24
17
17

ll

572

12

Not Stated
16

-1
-

5

-

11
2

-55

Number
of cases
77
22

27
7
60
52
429
50
47
41

27

819

The chart from the previous page gives oD!.~he impression that there is a dominance of retinoblastoma in the male
children.

However, there is a difference of forty-4wo cases be-

tween the two sexes, en the other hand, there are thirty-three
cases, whose sex is not determined by authors.

The male dominance

is of small clinical importance, as there ls not enough difference
in the two sexes affected.
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The above chart taken from Jackson (54) gives a very
!efinite time that the greatest per cent of the retinoblastomas
occur.

These were taken from one hundred and thttty-five pat-

ients from the Royal London Ophthalmic Hospital.
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Berrisi'ord (10) states that of 1,259,452 new out-patients treated at Moorfields clinic fran 1871 to 1915 there were
151 cases of glioma. treated or 0.0l%in ratio to other eye diseases.
Wintersteiner (120) gives a higher ratio of 0.04%.

Bartley (8)

and Sisson (98) report a 0.04% ratio.
Adam (1) states that 94% of cases occur prior to four
years of age.

Wosnesenskaya (121) reports a case where the tumor

occurred at the age of twenty years.
Duncan (25) reported that fifteen to twenty per cent of
the cases were belateral.

Berrisford (10) ratio of unilateral to

bilateral of seven to one.

Owen (85) believed that twenty-five

per cent of the cases were bilateral.

Thoeny (112) also states

that from twenty-five to thirty-three per cent of cases are bilateral and that the second eye is affected spontaneously and not
by

metastases.
Adam (1) states that if these ~gures were confined to

young patients alone, it would be fwnd that the glioma would
have a higher percentage.
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QlUPTER V

PATHOLOGY

ORIGIN OF NEOPLASM
Neoplasma which have their primary origin in the retina
may arise from the nervws elements of those structures or from
their blood vessels.

Embryologically, the r etin& and optic nerve

arise from an invagination of the primitive cerebral vesicle.

Their

cell structures at that time is identical in type with the primitive medullary epithelium of the neural tube and the adult retinal
nerve elements are derived from a progressive development of these
cells.
Grinker (45) believes that the retinoblastomas of the
eye may be divided into three distinct types depending upon their
origin and their dominant cellular structure. These three different
pathological growths will undwbtedly explain the varied names aplied to the t\llior in the past.

The various authors have been at

loss up to this time to classify their different tumors because
of this inconsistent terminology, probably not recognizing the

microscopic similarities and variations of findings found by other
workers in the same field.

I

Ret~lasts

Neuroblastic Series

Epitheiium of pars
iliaris retinae

Spongi7»blastic
Series

Adult Ganglion C e l l ~
Astrocytes Oliogodendroglia
Taken From Grinker (45)
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Neuroepithelium
(Rods and Cones)
Muller, s 6ells

The diagram on the preceeding page shows Grinkers
reason for dividing the retinoblastoma. into three types.

It

demonstrates the differentiation of the embryonic cell into
its mature cell in the adult retina..
Grinker (45) states that recorded tumors of the retina
may be logically divided into those arising fran primitive retinal
epithelium and ciliary body epithelium, medullo-epitheliomas;
those arising from the hyp9thetical bipotential indifferent retinoblast, the retinoblastanas, sometimes called retinocytomas; and
those from the primitive spaigioblasts or neuro-epitheliwn, the
so-called neuro-epitheliomas.
Susman

(llO) reports tbat Collins and. Mayou classified

all intra-ocular tumors as a whole, but this is not as applicable
as that given by Grinker.
Fle.xner (55) in 1891 separated a type that he called
neuro-epithelioma and it was later confirmed and amplified by
Wintersteiner (120) in 1897.
Wintersteiner (120) gave in his works various layers of
the retina as origins of the growth.

However, only bf microscopic

study can the origin of the tumor be determined.

In his article

he describes the point of beginning as being- more frequently from
the inner nuclear layer where the nuclei of Muller fibers are
found.

He, also, states that he found five cases with origin from

the nerve-fiber layer, nineteen from the inner nuclear layer;
twelve from the inner layers chiefly; nine from the outer nuclear
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layer; three from outer nuclear layers chiefly; and six from the
nuclear layers which is not and infrequent affair.
Knapp (59) and Hirschberg (49) reported on origin of cases
from the inner side of the external granular layer; Delafield (21)
from external granular layer; Schweiger (95), Flexner (55), and
Iwanoff (55) from the fibrillar layer.

Grinker (45) states that

any retinal layer maybe the site of the wigin of the neoplasm.

GROSS PATHOLOGY
The gross pathologically findings are incooperated with
the findings on ophthal.moscopic examination and will only be referred too here in rela.tion to the pathology.

The various stages

of the disease are very essential factors in the symptoms, treat-

ment and progress, these -.ill be found in a later part of the
paper because of their direct relatiooship to the diagnosis and pro-gnosis of cases.
These tumors are soft and bl.uish color in early stages,
but soon become milky or gray fro:n fatty degeneration and focal
calcification. They are often subject to nesrosis and degeneration.
Ewing (52)
Knapp(61) states the glioma always undergoes regressive
changes, ending in necrosis with fatty and calcareous degenerations
of necrotic tissue.

The necrotic parts are the white dots and

streaks, while the young tumor i s gray and grayish-pink and translucent.

The fatty parts soften into an amorphous fluid vfith gran-

ules (calcification) hyperemia of vessels and hemorrhage.
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The earlier writers described the first findings and
earlier stages as fungus medullaris and the later and more advanced course of the disease, fungus hematoides.

The gross

pathological findings are discover ed by the ophthalmoscope.
According to Bruce (11) there will be found, of course depending upon growth of the neoplasm, a small, white rounded, or
lobular, slightly vascularized, or covered with a plexiform of
blood vessels, nodules on the anterior surface of the retina.
A more detailed description of the ophthalmoscopic findings will

be given under diagnosis.
When the growth is towards the vitreous and lens it is
called glioma retinae endopbytum, but mooe rarely the tumor extends outwards and is termed glioma retinae exop.bytum.

The tumor

is uneven, nodular, often apparently lobular, and the cut surfaces may have a glandular appearance.

Gri nker (45)

EXTENSION OF THE NEOPLASM
When the tumor reaches the third and fourth stages it
becomes evidenced by metastases.

Knapp (62) in 1924 gave a rather

detailed and extensive report upon the progress of extension of
the glioma.
Hester (46) reports as the eye loses its second stage
of increased tension, the tumor grows aloog the optic nerve,
through the cornea and the vicinity, it is transformed into a
large ulcerating, painf'ul and readily bleeding mass which fills
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the entire oobit and projects outward between the lids and then it
spreads to adjacent tissue and distant organs.
Grinker (45) states the retinal gliomas are the only
gliomatous growths known to metastasize to liver and bone.

Knapp

(62) states that metastases in distant organs are unusual.

Hudson

(51) reports a reason far this is possibly that there are, but few
and small vessels present in the retina.

Glioma cells do not read-

ily penetrate the vessels, as the vessels, in the retinal circulation are small and the walls are thickened at an early stage.

It

is a matter of experience that if no local recurrences follows
enucleation, metastases does not occur until the choroid is invaded, conditions more favorable for metastases are given.

In the

early stage, if no local recurrences take place, no metastases
appear.

Not until the choroid is invaded do conditions favorable

to metastases develop and through the additiooal medium of the
epibulbar and orbital tumors, opportunity is given for retinal
glioma. to grow along both blood and lymph vessels.

As the,,glioma

of the retina.e is a new growth that arises from the epiblastic

cells, it would be expected to conform in its mode of dissemination
wi th the carcinanata rather than the sarcanata.

The metastatic

involvement occurs around the eye and markedly decreases with the
disease as the distance increases from the eye.
Taylor and Fleming (lll) believe that the spread and growtth
occurrs two ways in this neoplasm; (1) by- involvement of extraorbital structures of f ace and head (a) direct continuity of growth
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into bone or other structures adjacent to orbital. cavity, (b) direct
extension of growth backward and al.ong the opt,ic n~rve t .o meninges
and brain, (c) occurrence of growths in

4'mph glands in neighbor-

hood of parotid gland and occasional involvement of the gland;
(2) by forming metastatic growths elsewhere in organs.
Collins (16) states that if the glioma-cells spread along
the lymphatic sheaths of the central. retinal vessels into the optic
nerve they would, some ten to fifteen millimeters behind the globe,
where these vessels enter the nerve and gain access to the subdural and sub-arachnoid spaces surrounding the nerve.

Extension

along t hese spaces either by continuous growth, or by the seeding
of detached cells floating in the cerebro-spinal fluid, would lead

to deposits in the membranes of the baa.in.

At the orbital margin

of the optic canal the dura mater of the brain splits into two
divisions to form the periosteum of the orkit and the outer sheath
of the optic nerve.

A spread of gliomatws growth f'rom the sub-

dural sheath of the optic nerve at this point wwl.d readily l ead
to orbit periosteal. deposits and affection of the bones.
Wintersteiner (120) reports on four hundred and ninetyseven cases, the organs of most frequent metastatic lesions.

In

regional invasion the bones of calvarium and face were involved in
forty cases; brain and meninges forty-three cases; adjacent lymph
glands forty-six cases; parotid gland nine cases; spinal cord and
membranes three cases.

In the invasion of mare distant organs the

skeletal bones were affected in nine cases; liver, seven cases;
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ovary, two cases; kidney, two cases; lungs, one case; and spleen,
one case.
Taylor and Fleming

(lllJ in their article state that

Fehr reported metastatic lesions to the steraum, inguinal and mediasti.na.l lumph nodes, pericardium and lung.

They, also, report

that Radcliffe and Golberg in 1907 reported on a case where the
liver was involved; Lieber in a case where the lungs were also
diseased by metastatic nodules.

Hu (50) reports massive metastatic

involvement in a Chinese boy of the lumph nodes over the entire
body, expecially head, neck, mediastinum, aortic; bones of head,
spinal column and cord, pelvis, long bones of arms and legs, meninges,
brain and thrombosis of the major part of the cranial veins.

MICROSCOPIC DESCRIPTION OF PRIMARY LESIONS AND METASTASES
Jappe (56) reported that Treacher Collins stated "a
microscopic specimen of a fetal retina at three months with layers
undifferentiated as such that, if shami to a pathologist, it would
be pronounced as glioma retinae~
Grinker (45) divides the grwp of retinal tumors called
the retinoblastomas into three types, the medullo-epithelioma, the
retinoblastoma, (or retinoma or retinocytana), and neuro-epithelioma.

Tumors of the medul.10-epi thelioma are rare.

In the retina

medullary epithelium persists in almost undifferentiated form
throughout adult life in the epithelium of the pars ciliaris retinae and from there arise this type of neoplastic retinoblastoma.
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First recognition was reported by Schlipp in 1899, and
Emamuel in 1900. Also Badal and Lagrange in 1892 termed this carcinoma of the ciliary body.

Verhoeff (US) in 1904, Kuthe and

Ginzberg in 1905, Meller in 1913, Velhogen in 1919, Redslab in
1923 and Cucbin in 1928, all described this type of lesioo.

Friedenwald (36) reports that the tumor of the retina.
resembles more the neuro-epitheliana or neuroblastoma of the adrenal.
As would be excepted in a tumor composed of cells have
normal potentialities of developing into more different cellular
types that some such differentiation would be found.

The typical

tumor fundamentally composed of bands of columnar epithelium resembling the primitive medullary or retinal epithelium with evi~
dence in the tumor of differentiation into retinoblasts, and neuroepithelium in the shape of rosettes and bipolar spongioblasts,
ependymal cells and even adult glia.
Tumors of the retinoblastana type include the vast
majority of retinal gliomas and usua1 descriptions in literature
refer to this type.

As the retinoblast is an hypothetical cell

analogous to the medulloblast or bipotentia1 cell arising from the
medullary epithelium.

Latter is bipotentia.l in that its sub-

sequent development may lead either to a differentiation along the
neuroblastic series to form ganglion cells or a.long the spongioblastic series to form adult glia.

And so, eonsequently these

tumors will contain cells of attempting to differentiate in either
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direction.

In general these cells of epithelial character break

through the tumor nodule and show extensive power of infiltration.
Grinker (45) states that Urra in 1924 in description of this type
of tumor recorded three zmes of tissue with a representative

dominant cellular type which seemed to show the stages in the
tumor in situ histogenesis of the retinoblastic cells.
- The neuro-epithelioma type which has as its chief characteristic the formation of true rosettes, and as such may form
parts of tumors of more primitive structure such as the medulloepitheliomas previously described.

They exist in pure form always

arising from the ciliary process of the retina.

(45)

Smith and

Berdez (99) and various authors have discussed and report the above
type of tumor.
As the rosette found in these various types of retinal
tumors has been looked upon as a pathologically diagnostic microscopic feature, a full description of this formation will be given.
Pseudo-rosettes are often found in the retinoblastana type, but
only in the neuro-epithelioma type is the true rosette found.

reality tumors are composed of primitive spmgioblasts.

In

Only six

cases of the tumor in the brain have been reported, identical to
those arising from the retinae.

These arise in the external nuclear

layer and are composed of cells of columnar type with an irregular
contour and indistinctly staining cytoplasm.
spherical and stain sharply.

Nuclei are round or

The cells have a broad end which ad-

joins a circular cavity or rosette formed by the radiation o:f the
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numerous cells about a central cavity or space which does not
contain a blood vessel as the pseudo-rosettes of the retinoblastoma.s.
The cell membranes form the internal limiting membrane of the rosette.

Colloid or hyalin material maybe present in the cavity.

Through the internal membrane projects a fine delicate short cilialike prqcess and from the wter pole of the cell thene projects
a fine indistinct tail-like process.

The greater pa.rt of the cyto-

plasm exists between the nucleus and internal lining membrane.
external membrane is found.

No

Primitive spongioblasts, astroblasts,

astrocytes, and oligodendroglia are numerws between the rosettes.
Between rosettes lay ma.ey- retinoblasts, elmgated spongioblasts.
There has been noted by maqy authors since Flexner in 1891 the
close resemblance of the spongioblastic rosettes to normal rods
and cones.

There can be no doo.bt that the rods and cones form a

sensory epithelium and are not ganglion cells.

They exist in adult

life in form of primitive spongioblasts arranged in a layer of
rods and cones.

Bailey and Cushing (6) correctly state that these

twnors maybe called spongioblastana. primitivum retina.e.
Metastatic lesions of all the types of retinoblastoma
do not demonstrate the rosettes and pseudo-rosettes of these twnors.
Various theories have been put forward to explain this phenomena. in
which the metastatic cell apparently undergoes sane change due
to its transportation or new environmental conditions under which
it responds differently.

Collins (16) reports that Knapp (59) states that meta-
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static tumors of the retinae in the liver appear to have characteristics of glia-sarcana.

Da Gama. (17), Schobl (92), Norris and

Oliver (81), and Parsons (8') have described the cellular changes
which the metastatic cell undergoes in~ its environment in the liver.
Spemann (104) states that the fetal tissue has powers
of metaplastic change when placed in a change of environment.
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CHAPTER VI
CLINICAL COURSE OF THE DISEASE

VARIOUS AUTHOR'S ARBITRARY DIVISIONS
This neoplastic growth has been divided into a number
of various stages by many different writers.

As I velieve these

stages are distinctly related to the rest of this pa.per in the
inatter of symptanalogy, diagnosis, and treatment, and prognosis,

I have placed their discussion here in order that they may be
understood before progressing further in this paper.
Hester (46) had divided the clinical course into four
stages.

Schobl (92) had divided the clinical course of the dis-

ease into five stages, most of the workers have divided it into
four stages and I believe that the four or five stages is the most
practical and applicable method.

There is,. however, aa definite

lack of coorelation in the literature of the stages and the certain
pathological findings at that or azzy advance of the disease.

Most

of the workers have oniy related the various stages, that have

been -arbitrarily set-up, to clinical. SJllllptans and findings.
Secoy(96) describes the disease in three stages roughly;

(1)

of intra-ocular growth, up to the beginning of the inflammatory

stage, Beer's amaurotic cat's eye, blindness, deviation of the affected eye, with tension changes but pupil dilated; (2) glauuomatous stage with severe pa.in, corneal infiltration, other inflammatory changes, increased tension, with possible delirium and fever;,
(5) extra-ocular growth and metastases.

Thoeny (112) bas a classification of four stages of the
clinical course of the neoplastic growth which r· believe is very

i6

thorough in its scope.

THE VARIOUS STAGES AND THEIR CORRELATED
SYMPTOMS AND FINDINGS
A combination of the various stages and symptoms and
findings will be taken fran Schobl (92), Hester (46), and Thoeny
{112), and it, I believe, will be the most applicable.
Sta~ This is a perioi of beginning of the grov-1 th and
the eye is quiescent .

The tumor starts as a whitish nodule in the

reina often with numerous small gra.vths around it.

Fewell (55)

describes it as a rwnd tumore mass with lobulated margins and with
lobulated surface and of fluffy whiteness, not pigmented.

The

tumor has groo-ing over it and dipping down into it severil blood
vessels which according to Atkinson (5) may form a plexiform network .

As they become obscure in tumor mass and then reappear

at another area. More than one nodule is often present as has been
found by various men .

There is generally no subjective findings

noted by the y oung patient at this point, especially if the macula
has not been involved.

In this stage the disease can only be

found upon ophthalmoscopic examination.

This stage is an essential

part of the classification, because often times in cases of bilateral retinoblastoma there is discovered upon routine ophthalmoscopic
examination the presence of a tumorous nodule in the supposedly unaffected eye which has not given any demonstratible symptoms.
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Stage II At this stage the symptoms are generally first
noted by the young 'patient's parents.

In this advancement of the

growth there is both subjective and objective findings.

The tumor

has enlarged and may cause detachment of the retina and both subjective symptans and objective findings.

The vitreous cavity grad-

ually becomes filled with the growth and it produces a pinkish or
yellowish reflex with a dilated or fixed pupil, producing the
"amaurotic cat•s eye".

First called as such by Beer in 1819.

Bartley (8) states that occasional there is a hazy aqqeous humor
or deposit of retinoblastoma cells in the lower pa.rt of the anterior
chamber, which may look like pus cells or bypopyon.

As Duncan (25)

reports that von Graefe states there are no inflammatory symptoms
present in this stage.

It is in this stage that the patient is

generally seen for the first time by the physician and this is the
time that the most therapuetic results can be accomplished.
Stage III This stage is characterized by an increased
tension in the eye.

Most of' the writers call it the "glaucamatous

stage or stage of iridocyclltis".

The eyeball is generally enlarg-

ed with apparent or real exophthalmos.
The pa.in is usually severe.

The lens may beca:ne opaque.

The cornea mey-be inriltrated and ex-

panded and there is other evidence of' severe inflammation.

The eye

becomes irritated and may shrink assuming characteristics of phthisis bulbi with regression without cure of the disease and it later
progresses to perforation and metastases.

Many affected eyes are not allowed proper therapy by the
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patient's pa.rents until this stage is reached.

Here the eye is

painful and the child rubs it incessantly and is very fretful and

irritable.

Parents are quite willing to let the phsician do what

can be done of therapuetic value, however the optinum time for a
more positive favorable prognosis has past.

Delirium and fever

often accompany this stage.
Perforation of the globe very often occurs in this stage
according to Bartley (8).

It often occurs at limbus first, next

about the venae vorticosae, and last around the optic nerve.

MaI\V

cases are on record where there has been a spontaneous shrinking
or atrophy of the globe and these cases and the process will be discussed more minutely at the fifth stage.
Stage IV This stage is cmcerned with the extra-ocular
extension.

The tumor grows out of the eye into the orbit, or ex-

ends along the optic nerve to the brain.

The e~is often trans-

formed into a large, bulging, ulcerated, blfie.ding mass, filling the
orbit and projecting through the lids.

Meningeal signs may develop

with this stage of advancement.
Stage V This is the final and ultimate stage of the growtheof the neoplasm and of the affected patient.

It is associated

with extra-ocular growth and metastases, regional and distantly.
The metastases appear in the adjacent lymph nodes, bones, skin, and
other tissues, as meninges and brain.

Distant metastatic lesions

may appear before death in bone, liver, gooads, lungs, and many

other body organs or tissues as given previw.sly in this paper under
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metastases.

SPONTANEOUS SHRINKAGE OF THE GLOBE
This phenomena of atrophy or shrinkage of the globe has
been observed and recorded a sufficient number of times that it
should be considered in detail and embodied in this paper.
Collins (16) reports that perforation is not the essential factor involved in this unusual reaction of the neoplastic
growth.

He also reports that Wintersteiner (120) in 1897 states

that temporary improvement with apparent arrest of the growth and
sometimes shrinking of the eye is not uncommon.

He believes that

the cause of this is usually an acute inflammation presenting the
characters of panophtbalmitis or plastic irido-choroiditis.
then leads to shrinking without rupture of the tunics.

It

A £urther

development of the tumor occurs after a £ew weeks or months.
Parsons (84) in 1905 colle.cted fifteen cases of glioma
retinae in a shrunken globe.

Berrisford (10) reports twenty cases

of gliomata with shrunken globes.

of the same phenomena.

O'Coonor (82) cites one case

Knapp(61) states that Knieper (65) reports

twenty-two cases of shrinkage of the globe and states that observation period of shrinkage was too short and possibility of subsequent growth cwld not be excluded. Parsons (84) states that
Lagrange has collected twenty-me cases sh.affing temporary regressicn
Knapp (61) states that this temporary regressive changes
with shrinkage of the eyeball rarely gives perservation of life.
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As

it has been frequently observed, generally the growth sets in again
and progresses., leading to perforation of eyeball to death.

Parsons

(84) reports that when glloma retinae is associated with shrunken
globe that it occurs after perforation, the result of extra-ocular
extension of the growth and in others inflammatory symptoms preceded the phthisis bulbi.

However, most of the other authors do

not believe that perforation is an essential factor.
The factors involved in the shrink.age of the eyeball that
is affected have varied sane what with each writer.

However Collins

(16) states that it seems fairly certain, that where there has been
a marked development of fibrous tissue in the interior of the eye
and that the disturbance in the source fran which the intra-ocular
structures derive their nutrition and the formatim of contractile
bands fibrous tissue, must have been the chief causes in the shrinkage of the globe.

He states, however, that the extensive formation

of new fibrous tissue cannot be attributed to organization of inflammatory products as there is rarely an;y- inflammatory leukocytic
exudate in the pathological specimens.
Sir John Bland-SUtton states in his text-book that in
cases of carcinoma as the epithelial cells multiply and intrude
into adjacent tissue, the intrusion is answered by the formation
of fibrous tissue.

This response of tissues to irritation has been

termed the specific tissue reacting as seen where common bacterial
and f'oreign irritants are present.

Retinal gllomata like the car-

cinomata, arise from cells of epiblastic origin, but so long as the
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growth remains located only in the retina it has scarely azzy- stroma,
the reaction to growth of the scanty mesoblastic tissue in the retima.
consisting onl y in the formation of blocxl vessels.

When, however

the growth invades parts of the extensive vascular supply of the
uveal tract, then the mesoblastic tissues react, not only by forming new blood vessels, but also by the formation of a stroma of
fibrous tissue.

Then in cases of phthisis bulbi one should real-

ize that the growth is no longer local, but has invaded the other
structures of the eye and the adequate therapy must be taken.
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CHAPTER VII
CLINICAL FEATURES
OF THE

NEOPLASTIC GROWTH

SYMPTOMALOGY AND PHYSICAL FINDINGS
The symptomalogy of this disease is varied and directly
related to the stages at which the growth bas progressed.

The

greatest portion of the patients are never seen in the first stage
of the abnormality.

In

many

cases of bilateral retinoblastoma the

tumor is found in the supposedly non-affected eye upon careful
ophthalmoscopic examination under complete anesthesia.

As there

are no subjective symptoms in this degree of progression the

I

patient$ parents do not notice anything abnormal. about the young
child.
As the neoplastic growth progresses the patient experiences both subjective and objective symptoms.
a.re generally first noted by the parents.

These symptoms

They describe a peculiar

reflex coming, when a light is thrown into the eye, from the back
of the pathological eye which is a pinkish or yellowish reflex or

the "amaurotic cat's eye ."

Grifford (42) states this is the tumor

mass which fills a large part of the vitreous chamber and is seen by
sharp focal illumination back of the lens.

The parents may also

note that the pupil of that particular eye stays dilated and has
no reflex to light and accomodation •• Objectively the examiner will
find upon opbtha.lmoscopic examination the tumor occuping much of
the vitreous chamber of the eye.
Retinal detachment may occur and give some subj ective
. signs and will be definitely found upon intr~cule.r examination.
The lower part of the anterior chamber maybe partially filled with
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retinoblastoma cells giving the objective appearance of a hypopyon-like substance, but there are no other signs of inflammation.
The patient may suffer from blindness in either of the
two stages described above, depending upon the site of the tumor
and its advancement.

If it bas invaded the macula there will be

loss of vision and this will be noted by the examiner in that the
eye is deviated .
note.

Often this is the first sign that the parents

Examination at this stage may reveal one or more white or

gray masses attached to the retina and often protruding into the
vitreous.

Grifford (42) believes that new growths may also be

set-up by the retinobla.stoma cells on the iris or anterior
chamber.
It is this stage or gle.ucomatous stage that causes the
patient the most stress and distration.

The tension in the eyeball

is increased and this is often pai nful to the child.

The patient

may rub the eye incessantly until it becanes very reddened and have
an inflamed appearance.

The affected individual will not sleep

well at night, nutrition maybe refused and the child will be changed in its behavior.

It will not feel like playing and be very

whimpery and cry a great deal.

There maybe a loss of weight.

Gen-

erally there is no increase in temperature, pulse rate, or respiration except as other complications maybe present.
Upon objective examination the diagnostic appearing tumor
may or may not be visible in the vitreous chamber depending on whether ,
the lens has become opaque or the cornea is infiltrated.

54

The eyeball

may also be shrinking when seen by the attending plzy-sicie.n as this
process does not, generally if ever, occur with perforation.
makes the diagnosis much more difficult.

This

The eye may also present

an appearance, real or apparent of exophthalmos.
As the fourth stage is concerned with the extra-ocular
extension there is generally a history of preceding difficulty with
the eye.

Of course, any or all of the previous related subjective

and objective signs and symptoms mey or may not be present.
The patient will present signs and symptoms of extraocular extension, the meninges maybe involved giving the clinical
picture of meningitis.

The eye is generally totally blind and

there: meybe objective evidence of perforation.

Oe eye is often

a large, ulcerating bleeding mass protruding f:com the lids.
Clinical features of the fifth and last stage are as one
might expect in any advanced neoplastic disease.

The patient is

often cachecti c, anemic, and may have an increased temperature, and
show other signs of complicating factors.

PJlpable lymph nodes

are found locally about the eye and very often in other areas as
the axilla, supra- and infra- clavicular areas, mediastinum, abeomen, and gz,oin.

Areas of bony necrosis and very often showing

signs of cortical damage by the neoplastic extension to those
·areas.
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CHAPTER VIII
DIAGNOSIS
OF

RETINOBLASTOMA

DIAGNOSIS
All the symptans and findings as they have been previously described under clinical course and clinical features
are to be used in establishing that important point-the diagnosis.

Many of those points will not be taken up li detail here,

except those that are the more important.
As in all neoplastic diseases, here too, it is very
essential for the life of the patient that early diagnostic and
prompt and proper therapuetic measures be taken to stop the advancement of tumorous cellular growth.

As Jackson (54) has

pointed out that our need of today is men who are both clinicians
and pathologists not mere clinicians on the one band and mere
workers in the mortuary and laboratory on the other.

The special-

izing process, which leaves the pathologist ignorant of clinical
medicine and the clinician ignorant of pathology, has been harmful in many instances, but in none more harmful than in the case
of malignant tumors arising in the retina.

The establishment of a correct diagnosis is in direct
relationship to the accurateness of the history given and taken, and
the thoroughness with which an ophthalmoscopic examination is made.
In the history there may be the symptoms of a peoiliar,
yellowish or whitish light coming from the eye, incesstant rubbing
of the eye, apparent or real blindness, or~a enlargement or pro-trusion maybe noted, deviation of the eye, and pain.

The child

maybe fretful, crying, and will not eat, sleep, or play as it had
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in the past.
Upon physical examination of the eye there, if the
growth is in the third stage, maybe an increase in intra-ocular
tension.

The degree of tension is variable and no definite fig-

ures have ever been established for a diagnostic feature.
eye maybe perforated by the tumor.

The

Enlarged lymph nodes maybe

palpable in areas about the face and head. The globe may be
shrunken and atrophied. The eye maybe enlarged and protrude
between the lids. Areas of bony necrosis may have taken place
about the orbit or calvarium.

EARLY OPHTHALMOSCOPIC FINDINGS
According to Knapp (61) the tumor in the retinae is a
sha.rply~efined, opaque, grayish, white area which is distinctly
prominent and sometimes constricted at its base.
present several flat depression.

The surface may

Its form is round or oval;

its size varies from one-half to four P. D.

It arises at the disk

or in the region of the macula, or at sane distance away.
times there are two distinct tumors.

Some-

One author observed at the

posterior pole a number of white nodular elevatims surrounded by
pigment.

A larger mass bas been observed surrounded by a number

of small nodes.

Vessels continue over the tumor, branch and dis-

appear in its substance, then again to reappear.

In other cases

there are no sharply defined tumors, though there is a general
prominence suggestive of beginning detachment of the retina.
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.

Even in these early stages the cases show a tendency to divide
into two groups, as a detachment of the retina. is present or absent.

If there is no detachment, a white glistening, 11odular or

clefted mass is seen or more anterior there is a pale, white, flat
reflex or tumor mass.

The vitreous contains white flocculent

bodies of various sizes, which slowly float and represent milia.ry
tumor..nodules; these are very prme to absorb or to degenerate.
The process apparently can be either in front or back of the retina.
There is a distinct difference in the appearance as the growth retrogresses or advances.
former is white.

In the latter stage it is pink, while the

Hemorrhages are not infrequent.

When the fund.us is obscure Bruce (11) states the anterior
segment of the eye may show signs by which the diagnosis maybe made.
The iris maybe invaded, pseudo-hypowon, glaucoma buphtba.lmos,
shrunken globe with or without perforation and intra-ocular hemorrhage with or without blood staining of the cornea. Lens involvement, however, occurs very late.

ROENTGENOGRAPHIC METHODS
Pfeiffer (85) states that there is no bony structure so
important to the ophthalmologist than the optic canal.

'Che present

methods used were inaccurate, inconsistent and films were not reproducible by the technique of Rhese.
by Goalwin (59).

This lead to a "cap method"

Arganaraz (2) deviced a practical arrangement for

radiographic examination of the optic foramen, which consists of
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protractors and pendulums for finding of axes of the canal.
Pfeiffer (85) devised an apparatus and technique which solved
several of the technical problems.

In main these were (1) the

finding of angles; -(2) aligment of primary pencil rays with the
canal; (B) fixation of the patient's head; (4) symmetry of projection of the two sides; (5) ma.king projections consistently uniform and reproducible.

-

As

many

authors have described degeneration changes in

the tumor of focal calcification Pfeiffer (86) in 1956 demonstrated
this pa-thological phenomena roentgenologically.

In the roentgen-

ographic examination of enucleated globes which bad been specimens
that were severed in half, fifteen out of twenty· showed calcium
salts.

Calcium degeneration is inclined to be patcey or local-

ized in the retinoblastoma or mottled and of irregular outline.
In his cases of fourteen cases with clinical diagnosis of the
neoplasm ten were proven to be such after enucleation by histologically methods.

Of these ten-eight of these showed shadows

of calcium prior to surgery on basis of this work it is contended that in approximately 75% of the cases of retinoblastoma
there is sufficient calcarews degeneration to be recognized
roentgenographically and that the granular and irregular shadow
is pathognomonic of the tumor when found in children.
The tumors which do not produce shadows of calcium
bodies, however, were smallest in the series, while the largest
aad most advanced growths-that is, the tumors in the second
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stage-gave shadows of dense masses of calcium, and,. the tumors of
intermediate size and development gave shadows seemingly commensurate with the size and stage of development of the tumor.

These

shadows of the calcium on the roentgenograms were composite
shadows of the calcium or of single psammous bodies, which appeared
to be faint and widely dispersed in sane tumors, in small clumps
in other~ and is dense masses in the largest growths.
Rutherford (90) describes the process of the glioma which
leads to calcareous deposits seen by Pfeiffer.

At first there is a

loss of the scanty intracellular substance, cells fall apart.

Cel1$

lose their cytoplasm, later nuclei degenerate changes are marked by
a gradual loss of staining power.

areas of necrosis 'appear.

As dissolution progresses

Necrosis to liquification, calcareous

deposits are formed in this area.
Because of conditions which this growth may simulate the
ultimate factor in establishing a true diagnosis and prognosis is
made upon a thorough and careful microscopic pathological examination of the. speciment

If the attending physician does not do this

advancement of the disease will cane to such a degree that radium
or roentgenological or surgical therapy will not be able to halt
the growth.
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CHAPTER IX

DIFFERENTIAL DIAGNOSIS
OF
RETINOBLASTOMA

PSEUDO-GLIOMA AND OTHER CONDITIONS
Collins (15) reports that of twenty-four eyes removed
for glioma of the retina fran July, 1888 to July:, 1892, upon
pathological examination seven of ~these were not affected with
the neoplasm.

This in itself will show the gre.at need for a

correct diagnosis and careful pathologice.l study which will often
determine the necessary treatment and favorable or unfavorable
prognosis.

In Duncan's (25) report, of eyes enucleated for retino-

blastoma which were pseudo in type, he states that Vetsch and Isler
reported four out of forty-one, Haab five out of twenty, and Greff
four out _9f twenty-one.
Many cases of pseudo-glioma have been described by various writers.

Collins (15) defines the term as any condition of the

eye liable to be mistaken for true gliana .
Thompsai,. {U5) states that pseudo-glloma is a misnomer and

should have no place in ophthalmic literature.

How can one fail to

differentiate between a gliomatous tumor with its anfractriosities
and well.rounded convolutions an any cmdition of the fundus ofthe
eye which bas resulted fran inflammatory conditions.
Krauss (64) beleves that pseudo-glioma a definite pathology entity.

The disease begins primarily or metastatically at

some place on the retina, probably in one of the central vessels.
Connected with this there is a high grade nutritional disturbance or
retinal hemorrhage, causing retinal degeneration.

The hemorrhage

takes place between the retina and choroid and in the retinal sub-
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stance.

The cellular infiltrate can be traced to excitation pro-

duced by the hemorrhage, as suggested by von Hippel.
sues maybe present through organization of hemorrhage.

Fibrous tisWhen ret-

inal detachment take occurs, the hollow spaces fill with blood,
and exwlate from diseased blood vessels.

This exudate maybe so

extensive as to push the lens forward with closure of the angle
of the iris wi th rise of tension given, sypptoms of glaucoma and
making diagnosis difficult.

These findings he believes seem to

indicate that the pseudo-glioma in a majority of cases is based
upon a definite pathological basis and is a disease of the retina.
Collins (15) reports three classes of cases in which this
is most apt to occur are:

(1) those in which there is a persistence

and thickening of the posterior pa.rt of the fetal fibro-vascular
sheath of the lens, or an atypical development of the anterior part
of the vitreous, with or without a persistent eyaloid artery; (2)

cases in which large masses of tubercle occur in the choroid; (5) cases in which there has been an inflammatory effusion into the vitreous, following a retinitis or cyclitis, and in most cases accompanied by detachment of the retina.
Bartley (8) also describes other conditions which must
be ruled out in. making a diagnosis of retinoblastoma:
detachment of the r,tina.

(1) simple

This may be differentiated on the basis

that it rarely occurs in children. When detachment occurs without
tumor formation it is gray or bluish tint, devoid of formation of
new blood vessels and surface is irregularly displaced into the
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vitreous.

The tension is normal or reduced.
Atkinson (5) states that in the above condition the

detachment is uniform in contour, unduations upon detached surface
are coincedent with movements of child's head.

The normal retinal

vessels are obscured by vessels of glioma; (2) acute suppurative
hyalitis maybe ruled out on history of recent injury, acute inflammatory symptoms and the brief course and show of pus; (5) chronic
suppurative cyalitis history of following an acute infectious diseases.

No new blooo. vessels on the mass (surface).

instead of being nodular.

Mass is smooth

Necrotic cells will be found in the

vitreous body and inflammatory changes present; (4) cysticercus can
be differentiated on its rarity in America and much more frequent
in Australia, New Zealand. It appears as a bluish, white mass in
the anterior of the eye without blood vessels, normal tension,
vision reduced or destroyed and inflammatory symptoms.

The cyst-

icercus maybe seen by the ophthalmoscope.
Atkinson (5) reports that retinoblastoma maybe differentiated from sarcoma of the choroid by the peculiar reflex.
coma is much darker because of surface pigmentation.

The sar-

0-ere is a

network of blood vessels in the glioma.ta, and none on the sarcoma
of choroid and it is obscured by the pigmentation.

Berens (9) states that pseudo-glioma is found in cases
that resemble and have appearance of glioma in which after enucleation, the mass is found to be inflammatory.

EC,uch a thing may

occur as an end stage of metastatic pe.nophthalmitis, massive
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hemorrhage, result of hemorrhagic disease, retinal tuberculous
periphlebitis.

Presence of obvious evidence of uveitis with

synechia, cellular deposits on posterior surface of cornea,
turbidity of aqueous and etc. does not rule out presence of
glioma for severe inflammatory reactions may develop in eye in
relation to areas of necrosis.

By cryptoglioma is meant those

cases in which the tumor is found in eyes enucleated because
of evidence of severe 11Veitis or phthisis bulbi.

The round-

cell sarcoma originating in the choroid and occuring most often
in infants is practical.ly impossible to rule out for the
resembles the glioma clinically and histologically.
Fick (54} states that chronic suppurative choroiditis
(pseudo-glioma) may arise from meningitis, cerebro-meningitis, and
abscess of vitreous.

In this condition a diagnostic feature is

that in choroiditis there is inflammation with subsequent blindness and vice versa in glioma of the retinae.

In the chronic stage

the glioma is hard and choroiditis soft.
In the roentgenographic diagnosis as worked out by
Pfeiffer in 1936 (86) the cal.cium shadows appear in senile eyes
which are very much beyond the age limit of retinoblastoma.

T.:hey

also appear in heteroplastic bone in choroid in older patients with
atrophy and phthisis of the eye.

Bone in the choroid bas a fairly

regular margins and density and is crescentic-sbape depending upon
angle of projection.

Calcificatioo of the lens as globular mass;

if cortex cal.cified it appears as a curvilinear shadow not more than ·

twelve millimeter in diameter.
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CHAPTER X
THERAPUETIC MEASURES INVOLVED
IN
RETINOBLASTOMA

HISTORY OF THERAPY
The subject of cancer was treated as early as 1650 B.C.
in the Papyrus Ebers.

Reports of therapy of this disease appear

in early literature of Persia, India, and Babylonia,

The methods

(1) various escbarotics; (2) arsenical

of treatment included:

paste; (5) excision of part; (4) ligatim of vessels; (5) Hippocrates used the actual cautery; (6) employment of various incantations and religious rites agreeable to the mind of the
priest-physician in attendance.

As one might expect no success

was had with these various forms of therapy in the treatment of
intra-ocular and orbital neoplasms.

Even today we are at a great

loss to treat tumorous growths that are not discovered in their early,
stages.

SURGICAL METHODS
Enucleati~ The the~apy which was instituted first was
in the field of surgery.

Enucleation for the neop1asm was reported

by Secoy (96) to have been done by Syme in 1855.

The earlier

writers offered enucleation and resection of the optic nerve as
far posteriorly as possible, and that it can be successfully
eradicated if done early.
Berens (9) as

many

and most of all the workers in thia

field are in agreement that immediate enucleation is necessary, if
no evidence of metastases.

He believes the roentgenograms should

be taken of long bones and lungs to deDermine extent of metastases ~
if any.
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Collins {14) stated as early as 1895 "that it can now
be asserted, as conclusively proved that, provided glioma of the
retinae is re•oved sufficiently early, no recurrence will occur,
and the child will grow up as strong and well as if it bad never
been af£ected with this seriws disease".

In viewing the great

malignancy of this neoplasm he further states "very emphatically
that when any reasonable doubt exists as to whether the eye contains a gliomatous tumor or not, by far the safest plan is to
resort to excision rather than to allov, time to elapse for making
quite certain the diagnosis".

This conclusion by the above author

in 1895 characterizes the treatment today of unilateral retinoblastoma.
The surgical therapy of bilateral glloma is different
because of involvement in both eyes, which if enucleated, would
mean the entire loss of sight.

As it will be discussed later,

at present, radium and roentgenographic therapy have their established real:msin therapy of the retinoblastoma in the bilateral
conditions.
Stggical Importance of the Optic Nerve As the optic
nerve is often invaded as early as any of the other structures of
the eye, careful study of the severed end of the nerve should be
done after enucleation.

Reese (89) in 1951 made a thorough study

of the optic nerve severed distally to the apparent tumor invasion.
He attempted to establish a basis of determining the (l) frequency
of optic nerve invasion; (2) frequency of neoplasm in nerve severed
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distally to tumor invasion; (5) frequency of extra-ocular extension.

He examined in microscopic detail the severed nerve

ends that showed no gross pathological evidence of metastatic
involvement.

In one hundred and nineteen enucleated eyes with

no extra-ocular extensioo showed that sixty-three or fifty-two
per cent the gliomatous tissue had invaded the optic nerve posterior to the lamina cribrosa, of these sixty-three cases, fiftyone or eighty-one per cent the optic nerve had not been severed
distal to the extension of the tumor.

In other words forty-three

per cent of the one hundred and nineteen cases left tho operating
room doomed to failure.
The size of the optic nerve had no bearing on whether
or not the growth extended into the nerve.

At times the twnore

invades the nerve-replacing the nerve tissue and causing no
nerve enlargement, so that the size and shape of the bundles surrounded by t heir septums are preserved.
The average length of the severed nerve that is generally sent to the laboratory is not more than three mj]]i.meters in

length, ten to twelve millimeters or longer wwld give the patient
a better chance of recovery, if there is no other extra-ocular
extension.
It may be a pure coincident that the percentage of cures
in 64 cases (or 57% cw;-es) as reported by Lebers in 1910 and Adams
in 1911 is the supplement of 45%, the figures for cases that showed
tumor tissue left on the proximal end of the severed optic nerve.
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Intracranial Resecticm Jean (57) in 1935 states that
this condition demands primarily brain and not eye surgery. When

it kill s, it does practicall y always by direct extension of the
tumor backward through the optic nerve to the brain.

The surgical

problem is to remove all the nerve possible.
The optic nerve is five centimeters long, three centimeters in the orbit, one centimeter in the bony optic canal and
one centimeter intracranial.

The usual proceedure among eye

surgeons (of which he states, I bappen to be one) is to do an
enucleation or exenteration and it gets all the nerve in the orbit,
but leaves two centimeters of it between the orbit and the chiasm.
Brain surgeons state "that the mortality in performing
an intracranial operation for the removal of that portion of the
optic nerve fran the chiasm cm forward thrmgh the canal in bands
of properly qualified surgeons shwld be very _s mall-two per cent

or thereabouts".

The risk of surgery intracranially increases if

the eyeball is removed previously, with the possibility of having
stump infection.

If the eyeball has not been removed, the danger

is slight.
His advise is to let the ophthalmologist diagnose the
case, order roentgenograms of the optic fora:mina, then let the
ophthalmologist turn the case over to the brain surgeon for
operation, not destroy the child's chance of life by trying enucleation, orbital exenterations, radium and what not.
Dickinson (24) reports a case handl.ed by other workers
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on combination therapy of radium and intracranial resection of
the optic nerve in which the patient recovered from the disease.
The patients eye was enucleated, radium banb directed to the
orbit for forty-eight hours, and in veiw of the bad prognosis,
and intracranial resection of the optic nerve was made at the
optic chiasm.

Realizing that this case is meagerly reported

as to type of tumor, extension of metastatic growth, and dosage
of radium, no conclusions can be drawn as to the factor which

caused the cure-surgery or radium or a combination.
Rand (88) reported a case of advanced growth, in which
the intracranial resection of the optic nerve was done, but the
patient died of basal meningitis.
In considering all the various known facts concerning
this disease, I believe that the extension of the neoplastic
growth could be stopped by the teo.bnic of intracranial resection,better
than any of the proceedures.generally used.
Establishing the "Cure Period"

Lawford and Collins (67),

De Schweinitz (22), and Collins (15) established a cure limit of
three years.
athat

11

In view of the malignancy of this tumor he states

as the result of these inquires we found that no well-

authenticated case had been reported in which there had been a
recurrence later than three years after the removal of an eye
for glioma of the retina, and that three years maybe considered
as quite an outside limit".

In reviewing the literature to the

present time, such a cure limit of three years is probably sufficient time for any recurrences in the orbit or metastatic lesions
to appear.
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- C~se~Reports
of twenty-four.

Owen (85) reports eight cases cured out

The cures ranged fran nine to thirteen years.

Bartley (8) reports seven cases using surgical enucleation.

Two

of the cases had a "peculiar look" in the eye and were well twenty
years with no evidence of recurrence.

One that had a hazy lens

and a definite retinal detachment and with a cure peri od of four
years.

One with the

11

amaurotic cat's eye" and a cure period of

two and one-half years.

Two cases in which there was glaucomatous

symptoms and the tumor filled the globe, recurrences in both cases.
Krauss and Goldberg (65) in 1905 reported a case which
is often the typical cause of the increased morbidity and mortality
in this neoplasm.

The parents brought the child to them when it

was first showing signs of the intra-ocular tumor, they would not
allow enucleation, and t hen, the patient was returned to them with
the growth so advanced t hat no curative therapy could be employed.
Stieren (109) reports three cases in the literature.
In one, age two years, and five mooths, the yellowish-white reflex
was noted in the r ight pupil six months prior to the ti..'Ile seen by
the physician, on August 22, 1905.

The parents refused enucleation

and patient died oo January 21, 1905, after a stormy course.

In

the second case, age three years and four months, the parent s had
noticed the· eye changes for one year prior to treatment.
died of basilar involvement of the brain.

The patient

In the third, age seven

years, noted eye changes since one years old, eye enucleated.
There was growth in optic nerve although t en millimeters was re-
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sected, with probable recurrence.

Townsend (114) reports two

cures in three cases with early enucleation.

BILATERAL RETINOBLASTOMA
Surgery with enucleation of the eye or evisceration of
the orbit has been long accepted and regarded as the only means of
establishing a curative effect.

However, because er its frequency

as a bilateral groYrth, radium end roentgenographic therapy have
come to the front.

After removal of the eye, with the most ad-

vanced growth, other means should be tried to stop the advance
in the other eye, especially i f it can be done to save some sight
in the second eye.

Perhaps with the advances accomplished in the fields
of deep X-ray and radium therapy we need no longer remove both eyes
and subject the patient to permanment blindness.
Moore, Stallard and Milner (77) who advanced radium
therapy state ·that "means of treating a condition for which it
can be said there bas been no alternative to removal. of the eye,
and when, as is frequently the case, both eyes are affected, the
only remedy available in the past has been re•oval of both eyes,
a mutilation to which parents will often refuse to submit their
children".

As most authors would probably agree in "that so des-

perate a condition as bilateral glioma of the retinae a form of
treatment which maybe cmeidered experimental needs no justification
as an alternative to enucleation of both eyes , i f it offers any
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reasonable hope of success; indeed many parents will refuse to
submit their children to so dreadful a mutilation although no
doubt such an individual, in after life, can have and can form no
sort of i dea of what it is that is missing to him".
Surgical Reports

Collins (15) in 1896 reported four cs.ses

of bilateral enucleation for glioma of the retinae in both eyes from
which the patients were alive, in good health, and without the
least sign of recurrent growth after an interval of more than three
years from the date of removal of the second eye.

However, he

states, "would it not have been better to let the patient to die
than to have handicapped them at the very outset of life?"

How-

ever, his purpose wa.s to show that life can be saved after the removal of both eyes.
Snell (101) in 1904 reported a case in which the life of
the patient was saved after bilateral enucleation.
Interval. of Time in Bilateral Involvement As bilateral
affection occurs in approximately one-fourth of all retinobla.stoma
cases, both the affected eye and the non-affected eye should be
thoroughly examined, generally under anesthesia.

In some cases

the growth maybe present in both eyes at .about the same time or
appear at a much later time as

has been noted by many authors.

Mag~ (75) in 1919 reported the case of greatest interval
between the enucleation of one eye and with the appearance of a
new primary growth in the other eye.

The first eye removed on

July 7, 1900 with a positive die.gnosis of retinobl.B.stoma; the sec-
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ond eye excised May 17, 1918 or an interval of eighteen years.
Routine examinations of the non-affected eye are very
essential for very often a tumor may be found there and it is
of interest to note that a considerable interval of time may
exist between the invo1vement of both eyes.
Vetsch (117) reported an interval of three years ;
Grollman (44) and interval of four years; Colline (16) an interval
of three years and Lawford (68) an interval of three years.

Rout-

ine ophtbalmoscopic examinations of the non-affected eye could be
well recommended, at least, for three to five years after surgery of
the tumorous globe .

RADIUM THERAPY
Choice of Case In cases of bilateral retinoblastoma.
there will be no divergence of view with regard to the desiriability of some form of radium treatment, f>r one eye at least,
whenever there is any reasonable areas of intact retina.

In

cases in which it is clear that even it could be certain that the
tumor would be cured, yet there is no chance of vision being
obtained, enucleation is clearly called for.

The case, however,

is quite different where after the most careful search under
general anesthesia, the second eye is proved to be free of growth,
and most surgeons would advise removal of the affected eye under
such circumstances.

It seems likely that, so long as it can be

seen that the optic nerve is not involved by the growth, there is

54

little or no danger of dissemination and experience mey perhaps prove that the use of radon seeds in unilateral caf():3s is
a proper proceedure if a considerable area of the retina and
macula is not involved.
New and Benedict (80) reported that Horsley and Finzi
in 1911 state that "radium rays from which the less penetrating rays
have been filtered off-exert no influence, discoverable by present
methods in the nerve tissue, and so they feel that its use on glioma
is unwarranted".
The VJ1I't<>1.lS_ Te_c}ln~~ Knapp ( 61) in hi_s method of treatment used radon seeds with strength varying fran one millicurie to
five and three-tenths, all filtered through five-tenths millimeter
of platinum.

He reflects the conjunctiva and Tenon's capsule, in-

cises the sclera with a knife stained in gentian violet to mark the
incision.

A tract is cut into the tumor and the seed inserted,

attached to a black silk thread, with a smal.l rubber shield to
prevent it slipping into the vitreous chamber.

It is inserted

directly into the tumor so that no part of it is visible in the
vitreous chamber upon ophthalmoscopic examination.
Moore (78) believes that interstitial insertion of seed
or seeds of radon into the growth is more mutilating to the g~obe,
than is surface application, but in growths of any size is more
effective.
Stallard (106) describes a method of applying radon seeds
to the posterior part of the sclera by means of embedding the seed
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or seeds in a strip of Stent dental wax molded to the sclera at
the desired site.

The Stent strip is secured by sutures trav-

ersing the superficial layers of the sclera in front of s.nd behind the ~quator.
Spaeth (105) in his

Dey{

text of Ophthalmic Surgery des-

cribes and believes that Stal.lard's method is the most applicable.
Moore (78) describes for surface attachment a small expanding band with spikes (fine) about the radon seeds which can be
sprung onto the sclerotie .

Neither of the two technics are dif-

ficult and he believes that the tumor can be cured with the proper
use of radium.
Required Emanations The dosage of radium that is necessary to bring the meoplasm under control is not and cannot be
standardized.

It depends upon the stage of the growth and the re-

action of the surrounding tissues and the judgement of the attending
physician.

However, most writers feel that the tumor should be hit

hard to be brought promptly under control because subsequent radium
therapy maybe o£ no avail with the reaction that all the tissues
undergo.
Moore, Stallard, and Milner (77) used on their first case
three millicuries interstitial for nine days, and six months later
five and three-tenths millicuries for six deys, eight months later
four seeds o£ three and five-tenths millicuries applied to the
sclerotic for ten deys.

Second case they inserted three and five-

tenths millicuries for ten dey--s with very little response and after
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enucleation left four seeds of three and five-tenths millicuries
in the eye socket £or seven days.

In the third case two seeds of

four and eight-tenths millicuries inserted for ten days and two
months later three and five-tenths millicuries reinserted.
Knapp (61) used three thousand, one hundred and thirteen
millicuries filtered thrwgh two millimeters of lead and one-half
millimeter of silver, by application about the orbit in divided
doses and various places with ver:y little therapuetic response,and
the eye was enucleated.
Schoenberg (95) used thirty-six millicuries with lead
filter for four hours applied to the right temple, then fifty-eight
millicuries with four square centimeters of lead placque for fourteen and one-half hours, filtered through two millimeters of lead
and one-half millimeter of silver.

He received a favorable response

and the tumor snowed signs of regression and apparent cure.
Tissue Changes Due to Radium

Stallard (105) reported that

most authors by histological methods show the most effective zone
to be three to four millimeters in all directions.

Within this

zone necrobiosis, chromatolysis, granulation and vacuolation type
changes of irridiated cells were obvious. _Outside of four millimeters some cells were damaged.
four millimeter radius.

Marked and uniform at three to

Whs:~evert strength maybe used eight milli-

meters is the maximum area of necrosis.
According to Moore, Stallard, and Milner(77) there maybe
history of

sharp,

stabbing pain that comes on at variable intervals
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for two to five days.
of'

Except for more localiz~d edema and congestion

vessels of' the uveal tract the radium emanations do not appear to

have had an adverse effect on any of the other structures of the
eye, so far as histological appearances are concerned-from an eye
treated.
Case Reports
ium in one case.

Schoenberg (94) reported a cure with rad-

Stallard (105) and Moore (78) reported successuful

therapy on one and two cases respectively.
McDowall and Marks (79), Moore (76), Chase (12), and
Janeway (55) reported cases of' cure with the use ol' radium.

(55) used radium placques

of'

Janeway

three thousand millicurie hours, with

a distance of three centimeter 8J:d filtr~tion through two millimeter of lead over the temple and front .of the eye.
Duncan (25) reported a cure of one case out of three with
radium.

ROENTGENOGRAPHIC THERAPY
Axenfeld (4) in 1914 was the first to use X-ray and mesothorium.

He reported a cure, however there was a recurrence within

three years.

He did establish an interest in therapy by X.-ray and

radium and was taken up with interest and in future cases of bilateral
glioma.

As reported by Schoenberg (94) other authors as von Hippel,

Uhthoff, Birch, Hirschfeld, Kuss.ma, Pleikert, Stump, Janeway, and
Jacobi became interested in therapy by X-rey and radium.
Roentgenographic Dosage and Technique

,.,
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As Barkan (7)

states

that in this type of treatment, there can be no definite standardization of dosage and it depends on the variability of resistance
of the tissues and especially with the variation in the resistance

of the tumor mass depending somewhat on its age, size, kind, and
unknown factors of biologic qualities.

The art of the physician

is the indefinite factor of judgement.
Martin and Reese (74) worked out a standardization that
can well be included in this thesis because of its accurateness
and thoroughness, and which could be used as a basis formation for
treatment of retinoblastoma by roentgenographic rays.
The general principles followed in Martin and Reese's
therapy were (1) multiple small portals two and five-tenths centimeter in diameter; (2) accurate direction of beam of roentgen radiation; (5) multiple treatments from fifty to seventy-five; (4) a
long period of treatment up to twenty months.
Retinal glioma is a marked radio-resistant tumor and
one that is sensitive is a rarity.

Stewart (108) states that at-

tention is directed to the opposite eye in which a small tumor
is detected.

Irradiation of these smaller tumors may result in

cure with conservation of vision.

Unfortunately, more particular-

ly in case of extremely sensitive tumors, the radiologist is apt
to be so impressed with the initial regression of the disease that
he dails to push his treatment to tolerance and waits until after
a period of quiescence, the disease recurrs in a more resistant
form, when he must necessarily do under poorer conditions what
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he failed to do at the start.
Martin and Reese (74) employed in the physical factors
of roe~tgenographic radiation a kilowattage of two hundred, thirty
milliamperes, filter of five-tenths millimeter of copper, and two
millimeter aluminum at a distance of sixty-five centimeter, with
a circular portal of two and five-tenth~:diameter and intensity -of
thirty-five roentgens per minute.

They used three portals , one

over the temporal bone, nasal portal , opposite of the affected
eye and beam directed contralaterally and slightly backward, and
a portal directly in front of the eye, pointed backward toward the
vitreous chamber.

Through experience and experimental evidencess

the size of the individual dose, frequency , and total dosage was
found.

The size of the dose was two hundred and fifty t~ four

hundred roentgens with t wo to three visits per week.

They found

that three hundred to three hundred and fifty roentgens to one of
the portals in rotation is optimum.

With four hundred roentgens

tnere is a definite skin reaction.

After one thousand eight hund-

red to two thousand roentgens and with symptoms of photophobia it
is best to discontinue the anterior port .

Over twenty month period--

not certain as to lenght of period best for productive results--in
general, we believe that the frequency of the treatments and the
increase of the dose should be as fast and the total amount as is
compatible with the comfort and health of the child and perservation of the integrity and function of the eye and adnexia.
(105) reports favorable on the technic of Martin and Reese.
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Spaeth

Clinical Course of~'.I'qtQor~Regression Under Therapy- Martin
and Reese (74) state that within a week or two after the beginning
of treatment there is noted a cloudiness, probable produced by edema

of the retina, which appears as a grayish to yeilowish-white zone
in the retina surrounding the lesion.

The a.l.teration in the contour of the lesion maybe measured
bygrid projected in the ophtbalmoscopic field or less accurately by
estimation in disk diameters.

After one to two -months they noted a

recession of the tumor border, generally in the upper half.

Change

of pigment over tumor which represents recession at the base of the
mass, and is not an index of the recession which has taken place
over the pa.rt of the tumor which protrudes into the vitreous.
It maybe said that there was a decrease in the height
of the lesion which was commensurate with recession at the border,
measured in diopters.
The vascularity gradually decreases over the mass in two
to four months, and this decrease or increase is the best index of
regression or resumption of the growth.
In ophthalmoscopic examination calcification evidences
can often be seen over the surface of the lesion as small, irregular,
chalky to pearly white discrete and confluent areas its recognition
is, in our opinion~pathogno~onic of retinal glioma in contrast of
various forms of pseudoglioma.

The irradiation reduces the lesion

to necrotic tissue and calcium.
In patients treated there is no evidence of impaired
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retinal function.

Scotoma in field of vision is the size of the

tumor.
Complications of Roentgenographic TherapY They are both
intra-ocular and extra-oculi.r, according to Martin and Reese (74),
and are very often found following roentgenographic therapy.

Intra-

ocular changes maybe (l)hemorrha.ge during course of therapy over the
surface of the lesion; (2) detachment of the retina may occur in
cases of multiple gliomas due to contracture of the scar; (5) atrophy
of the globe may appear in one to two months; (4) cataracts may
develop in eight to ten years after therapy.
Extra-ocular changes in the early stages are erythema of
the exposed skin, purulent dermatitis, corneal involvement and
conjunctiva irritation.
Some of the complications in later stages maybe mild
xerosis of conjunctiva, temporal region may have become bleached
and slight telangectasis taken place, and with sane epilation of
brows and lashes.
C~s~~~Reports

Various authors have reported curative effects

with X-ray therapy. Fewell (55), Verhoeff (116), and Schoenberg (95)
reported cures in their cases.

Hilgartner (47) and Kusama (66)re-

ported failures in their cases one and three respectively.
first case died of a complicating disease-meningitis.
developed metastatic nodules and died of the disease.
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Kusama's

The other two

CHAPTER XI
SPONTANEOUS REGRESSION WITH CURE
OF RETINOBLASTOMA
WITHOUT THERAPY

SPONTANEOUS REGRESSION
As there are many cases on recoI'4, where the retinoblastoma tumor has undergone spontaneous regression with no
recurrences, these will a1eo be included in this paper.

We

find that in looking over the literature this is a very unusual happening, but has occurred a sufficient number of times that
it should be recorded in this thesis.

There is no adequate ex-

planation of this phenomena .in the literature.
Martin and Reese (74) feel that there are seven cases on
record, in which this spontaneous regressive cure has taken place.
The first cases were reported by de Kleijn (20) and Knieper (63)
in 1911.

Other reported spontaneous cures were made by Lindenfeld

(69) in 1915, Purtscher (87) and Meller (75) in 1915, Siegrist (97)

in 1920, and von Rippel (ll9) in 1928.
Cases have also been reported in which regression of
of the primary tumor has occurred, but with recurrences in another
area.

Wintersteiner (120) reported such a case in 1897, Deutsch-

mann (25) in 1912, and Axenfeld (4 and 5) in 1918.

Eyes were

reported in good function by Meller, von Hippel, Siegrist, and
Purtscher.

Three eyes in cases of de Kleijn, Lindenfeld, Knieper

were reported to be phthisis bulbi.
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CHAPTER XII

PROGNOSIS

PROGNOSIS
The prognosis in retinobla stoma is in definite correlation to the stage that the neoplastic growth has advanced and the
immediate therapy employed.

Of cwrse, as in all curative effects

in dealing with tumorous growths, that must have r eadical therapuetic measures, there are the patients parents and the attending
physician to be taken into account.

In unilateral involvement with the tumor in the first
few stages of the disease and with immediate enucleation or possibly intracranial resection, the prognosis is consid~red to be
fairly good. As a prophylactic measures

many

authors have used

radium needles and roentgenographic rays to prevent recurrences
of the growth.

The prognosis in the eye with an advanced cond-

ition and in bilateral involvement is much mare unfavorable.
Whenever there is question in the mind of the physician
as to the diagnosis the eye should be enucleated rather than wait
for a certain diagnosis as then the recovery becomes more doubtful.
Radium and roentgenographic therapuetic measures have
increased in use and with their immediate and proper application
the prognosis in bil.ateral retinoblastoma is not as dark as it
was a few years past.

These measures can only be held as a hope

as the response of the tumor is somewhat unfavorable to them.
They will, I believe, become much more useful as their technic
is conquered by more roentgenologists.

Perhaps with further work

in this field the solgan of "immediate enucleation in unilateral
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disease" these methods may be given a trail where dissemination
has not occurred and vision can be retained.
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